INTRODUCTION {#sec1-1}
============

Epilepsy is one of the most common neurological disorders, which from the neurophysiology point of view is equivalent to abnormal electrical charge and discharge of the brain. Epilepsy is reported in various forms and is categorized in different ways in terms of etiology and clinical symptoms, and its temporal type occurs with a series of mental, behavioral, cognitive, and motor disorders.\[[@ref1]\] Loss of consciousness, amnesia, cognitive impairment, and emotional changes are common symptoms of temporal lobe epilepsy (TLE),\[[@ref2]\] and based on the results of the recent researches, the most common neuropsychological effect of epilepsy is memory impairment, which can be associated with other disorders such as vocabulary and recognition.\[[@ref3][@ref4]\]

Cognitive impairment is one of the common problems of patients with TLE, as approximately 70% of patients with TLE having known problems with memory function.\[[@ref4]\] Because the temporal lobe plays a role in the formation of memory, TLE communication with memory impairment is also acceptable, and this has been proven in various studies.\[[@ref5]\] Lack of memory performance in the form of TLE is related to the memory-related brain structure, such as the hippocampus, which is directly involved in seizure activity. TLE may also interfere with neurophysiological memory tests, which measures the ability to recall new information within 30 min.\[[@ref6][@ref7]\] Studies have shown that patients with temporal lobe seizures are at high risk for cognitive problems.\[[@ref8][@ref9]\] Other factors associated with cognitive impairment include the duration of epilepsy, the onset of the disease, the frequency of seizures, and the history of recent head injury and the use of anticonvulsants.\[[@ref10][@ref11]\] According to some studies, the two drugs, donepezil and memantine, are effective in improving daily function, behavioral function, cognitive function, and overall clinical conditions.\[[@ref12][@ref13]\]

Memantine is a proprietary and noncompetitive antagonist of the N-methyl-D-aspartate (NMDA) receptor with a mild-to-moderate tendency. Memantine is more abundant in the regions of the hippocampus and the cerebral cortex, which are involved in recognition, learning, and memory.\[[@ref14]\] Glutamate or glutamic acid is resulted in long-term strength of NMDA receptor. Increasing levels of glutamate are associated with the progression of neurotoxicity, suggesting the beneficial effect of memantine on blocking the negative effects of increasing glutamate levels. Memantine is well tolerated and its side effects are very rare and include dizziness, confusion, drowsiness, hallucinations, and nausea that can be eliminated after a dose reduction or drug discontinuation.\[[@ref15]\]

Donepezil is a cholinesterase inhibitor that reduces the breakdown of synaptic acetylcholine, enhances its ability to stimulate postsynaptic receptors, and enhances the normal pattern of acetylcholine release in the brain.\[[@ref16]\] Donepezil is prescribed in the countries of Europe and Japan during the moderate stages of Alzheimer\'s disease and in the United States at all stages.\[[@ref17]\] Studies have shown that donepezil improves cognitive and neuropsychiatric performance and reduces the economic burden of nursing need. In patients with Alzheimer\'s disease, the use of this drug in comparison with placebo has improved general and cognitive function.\[[@ref18][@ref19]\] Many studies have shown the efficacious results of the use of memantine and donepezil to improve memory in Alzheimer\'s disease,\[[@ref20][@ref21]\] but studies on the effects of this drug in patients with epilepsy are limited. Therefore, due to the high prevalence of cognitive impairment in patients with epilepsy and the necessity of its treatment, this study was conducted to compare the effects of memantine and donepezil on improvement of cognitive function in patients with TLE.

MATERIALS AND METHODS {#sec1-2}
=====================

This was a randomized clinical trial performed in Al-Zahra and Kashani Hospitals of Isfahan University of Medical Sciences, Isfahan, Iran, during 2017--2018. Based on the observation, electroencephalogram (EEG) findings and neuroimaging patients with TLE referring to the outpatient clinic were enrolled in the study. The study was approved by the Ethics Committee of the Isfahan Medical Sciences and was approved in the Iranian Registry of Clinical Trial (IRCT20180113038344N1).

The inclusion criteria included patients with TLE that was diagnosed by a neurologist, absence of other neurological diseases other than epilepsy, with age more than 18 years and \<55 years old, the history of failing treatment of improving cognitive function, and willingness to participate in the study. Furthermore, patients with mental retardation and progressive neurological disease did not meet inclusion criteria. Furthermore, allergy to memantine or donepezil drugs, the onset of any side effects associated with the use of these drugs, and the lack of satisfaction to continue the study at any time of the study were considered as exclusion criteria.

TLE was diagnosed by a history of characteristic partial seizure symptoms. The diagnosis was confirmed by the capture of a typical episode during EEG or video-EEG, with epileptiform activity over one or both temporal regions.

The sampling method was convenience--nonrandom, and the patients were admitted to the clinic if they were eligible. All patients had informed consent for entering into the study.

All patients were examined by a neurological assistant, and a biography of the patient was obtained including demographic information (name, age, sex, education, and marital status) and information about the disease (when the disease began and drugs). All of this information was recorded in a special form to the patient.

Patients were randomly allocated into two groups using random allocation software; the first group was treated with donepezil. The drug was started at a dose of 5 mg, and after 4 weeks, if the patient tolerated, it was increased to 10 mg daily and the total dose of the drug was administered to patients for 16 weeks.

In the second group, memantine was started at a dose of 5 mg daily, and in case of patient tolerance, it increased to 10 mg after a week, and in this group, the duration of treatment was 16 weeks.

The data collection tool was a memory and cognitive function questionnaire of Montreal Cognitive Assessment (MoCA) that all patients were asked to complete the questionnaire before intervention. This questionnaire is in fact a tool for evaluating mild cognitive impairment with a maximum score of 30. The questionnaire consists of eight parts of the visuospatial/executive, memory, attention, naming, abstraction, language, delayed recall, and orientation, giving each section a separate score. The short-term memory recall section is included 5 points about learning and recall words, visuospatial abilities are included 3 points about clock-drawing task and one point about cube copy, executive function is included 4 points about alternation task adapted, attention, concentration and working memory is included one point about target detection, 3 points about subtraction task, and one point about digits forward and backward, language is included three item about naming task and repeating of two complex sentence (2 points) and a fluency task and finally orientation to time and place is included 6 points. Validity and reliability of this questionnaire have been confirmed in various studies previously.\[[@ref22]\] The cognitive impairment was considered MoCA score below 26.

During the 1^st^ and 2^nd^ months of intervention, the patient was contacted by regular telephone conversation and asked for the occurrence of possible complications. In case of complications, the patient was treated with a medical treatment.

After completing the drug (16 weeks), all patients were called out to the outpatient clinic of Al-Zahra Hospital and the questionnaire for measuring memory and cognitive function of MoCA was completed again by the patients.

Statistical analysis {#sec2-1}
--------------------

The sample size of the study was 35 individuals in each group according to the sample size formula for the comparison of the meanings with a 95% confidence level, 80% test power, the standard deviation of cognitive impairment score which was found to be about 1.17 in other studies and the least significant difference between the two groups which was considered as 0.8. All patients\' information was entered into SPSS version 25 (IBM, New York, United States) and analyzed by Chi-square test (to compare frequency values of variables between groups), *t*-test (to compare mean values of variables between groups), and paired samples test (to compare mean values of variable before and after intervention) and a significant level of *P* \< 0.05 was considered.

RESULTS {#sec1-3}
=======

Seventy patients with TLE were studied in the two groups of 35 each receiving donepezil and memantine. During the study, six patients were excluded due to lack of referring, two from the memantine group and four from the doping group, and the data were analyzed on 33 patients receiving memantine and 31 patients receiving donepezil \[[Figure 1](#F1){ref-type="fig"}\].

![Consort diagram of patients in each step of the study](JRMS-25-29-g001){#F1}

There were no significant differences between the two groups in terms of demographic and baseline variables including age and sex distribution and education level \[[Table 1](#T1){ref-type="table"}\].

###### 

Distribution of the age, sex, and level of education of the two groups

  Variables                Groups      *P*         
  ------------------------ ----------- ----------- ----------
  Average of age (years)   39.1±9.8    38.1±11.9   0.72\*
  Gender (%)                                       
   Male                    16 (48.5)   15 (48.4)   0.9\*\*
   Female                  17 (51.5)   16 (51.6)   
  Education                                        
   Under the diploma       3 (9.1)     4 (12.9)    0.86\*\*
   Diploma                 11 (33.3)   9 (29)      
   University              19 (57.6)   18 (58.1)   

\*Independent *t*-test, \*\*Chi-square

The mean total scores of MoCA before and after intervention in the memantine group were 23.55 ± 3.67 and 26.09 ± 2.5, respectively. The mean score of MoCA in the memantine group was significantly improved (*P* \< 0.001). In the donepezil group, the total scores before and after intervention were 23.87 ± 3.18 and 24.35 ± 2.17, respectively, and the changing of total score in the donepezil group was not statistically significant (*P* = 0.38). There was no significant difference between the two groups based on total score before intervention (*P* = 0.71), but the mean total score after intervention in the memantine group was significantly higher than the donepezil group (*P* = 0.004) and the difference of changing the score in the memantine group was significantly higher than the donepezil group (*P* = 0.001).

Compared to the results of the study before intervention, of 64 patients, 51 (79.7%) had cognitive impairment (score \<26), of which 27 were from the memantine group and 24 from the donepezil group (81.8% vs. 77.4%), but the difference between the two groups was not statistically significant (*P* = 0.66). In the interventional part, the number of patients with cognitive impairment was 32 (50%), of which 11 were from the memantine group and 21 from the donepezil group (33.3% vs. 67.7%), and the difference between the two groups was statistically significant (*P* = 0.006).

Before intervention, there was no significant difference between groups based on the scores of visuospatial/executive, language, naming, attention, abstraction, delayed recall, and orientation to time and place (*P* \> 0.05).

The study of MoCA test showed that in the memantine group, scores of language, visuospatial/executive, and orientation to time and place significantly increased (*P* \< 0.05) and the scores of attention and delayed recall in the memantine group significantly decreased after intervention (*P* \< 0.05). However, the changing scores of abstraction and naming in the memantine group after intervention was not statistically significant (*P* \> 0.05). In the donepezil group, the score of abstraction was significantly increased after intervention (*P* = 0.03), but the changing scores of visuospatial/executive, language, naming, attention, delayed recall, and orientation to time and place were not statistically significant (*P* \> 0.05). After intervention, the mean score of orientation to time and place in the memantine group was significantly higher than the donepezil group (*P* = 0.023), but there was no significant difference between groups based on visuospatial/executive, language, naming, attention, abstraction, and delayed recall (*P* \> 0.05) \[[Table 2](#T2){ref-type="table"}\].

###### 

Mean and standard deviation of Montreal Cognitive Test score in both groups before and after intervention

  Variables                       Time         Groups        *P*\*        
  ------------------------------- ------------ ------------- ------------ ---------
  Visuospatial/executive          Before       3.58±1.58     3.77±1.33    0.59\*
                                  After        3.97±1.13     3.84±1.01    0.91\*
                                  Difference   0.39±0.45     0.07±0.33    0.08\*
                                  *P*          0.017\*\*     0.78\*\*     
  Naming                          Before       2.97±0.17     2.84±0.37    0.07\*
                                  After        2.79±0.6      2.71±0.46    0.083\*
                                  Difference   −0.18±0.43    −0.13±0.09   0.10\*
                                  *P*          0.06\*\*      0.21\*\*     
  Attention                       Before       5.42±0.75     5.13±0.81    0.6\*
                                  After        4.64±1.19     4.97±0.87    0.28\*
                                  Difference   −0.78±0.44    −0.16±0.06   0.09\*
                                  *P*          \<0.001\*\*   0.39\*\*     
  Language                        Before       2.55±0.56     2.68±0.48    0.32\*
                                  After        2.85±0.36     2.65±0.61    0.11\*
                                  Difference   0.3±0.2       −0.03±0.13   0.04\*
                                  *P*          0.002\*\*     0.77\*\*     
  Abstraction                     Before       1.48±0.51     1.32±0.6     0.25\*
                                  After        1.73±0.52     1.61±0.56    0.71\*
                                  Difference   0.25±0.01     0.29±0.04    0.31\*
                                  *P*          0.073\*\*     0.037\*\*    
  Delayed recall                  Before       3.52±1.2      3.45±0.99    0.68\*
                                  After        2.79±1.11     3.13±0.99    0.82\*
                                  Difference   −0.73±0.09    −0.32        0.12\*
                                  *P*          \<0.001\*\*   0.12\*\*     
  Orientation to time and place   Before       5.55±0.62     5.42±0.85    0.5\*
                                  After        5.82±0.46     5.45±0.77    0.023\*
                                  Difference   0.27±0.16     0.03±0.08    0.04\*
                                  *P*          0.018\*\*     0.28\*\*     
  Total score                     Before       23.55±3.67    23.87±3.18   0.71\*
                                  After        26.09±2.5     24.35±2.17   0.004\*
                                  Difference   2.54±1.17     0.48±1.01    0.001\*
                                  *P*          \<0.001\*\*   0.38\*\*     

\*Significant level of difference between the two groups before and after intervention by *t*-test, \*\*Significant level of difference before and after intervention in each group in terms of *t*-paired test

DISCUSSION {#sec1-4}
==========

Studies and experiments have shown that epileptic seizures have an effect on memory and cognitive function. Patients with epilepsy have complained of cognitive and memory problems. According to the results of our study, the prevalence of cognitive impairment was 79.7% in the preinterventional study, which is higher than Olshansky\'s finding (54%).\[[@ref7]\]

The results of our study showed that memantine was effective on improving cognitive impairment in patients with TLE. With 16 weeks of treatment with memantine, the prevalence of memory impairment decreased from 81.8% to 33.3%, whereas in the treatment group with donepezil, the prevalence of cognitive impairment decreased from 77.4% to 67.7%, which was less than the memantine group. The results of a study by Leeman-Markowski *et al*. have shown that the use of memantine leads to memory impairment in patients with epilepsy.\[[@ref12]\]

Various studies on the use of memantine have shown that treatment with memantine improves the overall cognitive and functional relationships and has beneficial effects on agitation and aggressive behaviors.\[[@ref13]\]

Based on the results of our study, memantine therapy relatively improved cognitive impairment in terms of attention, visuospatial/executive, language, delayed recall, and orientation to time and place, whereas treatment with donepezil only improves the abstraction, and in other areas, no significant difference was observed. On the other hand, cognitive impairment is commonly found in Alzheimer\'s disease. The most studies have been conducted on the effects of the two drugs in Alzheimer\'s patients, few studies have been done on the effect of these two drugs on the treatment of cognitive impairment in patients with TLE according to these limited studies, it has been shown that memantine is effective on improving daily function, behavioral function, cognitive function and clinical conditions of patients. Memantine is a noncompetitive NMDA antagonist and reduces some of the behavioral symptoms of Alzheimer\'s disease and has a significant impact on general, functional, and cognitive conditions of patients.\[[@ref21]\] The use of donepezil and memantine combination for moderate-to-severe Alzheimer\'s has recently been investigated. A group of studies have reported that it reduces the cognitive and functional decline and delays the need for a nurse at home.\[[@ref20]\] Some studies have shown the effective results in the use of memantine in improving memory in Alzheimer\'s disease.\[[@ref21]\] The mechanism and effectiveness of antidementive drugs in other patient groups (dementia, Parkinson\'s, and multiple sclerosis) may be similar to patients with epilepsy.\[[@ref23]\]

In a study performed in 2016, Marimuthu *et al*. reported that once-daily memantine (10 mg) treatment significantly improved cognition, memory, and quality of life in epileptic patients with mild-to-moderate cognitive impairment and was found to have a favorable safety profile.\[[@ref24]\] In our study, the result was in line with this study because memantine was effective on improvement of memory and cognitive. The mechanism and effectiveness of antidementive drugs in other patient groups (dementia, Parkinson\'s, and multiple sclerosis) may be similar to patients with epilepsy. There are limited studies that have looked at these drugs in patients with epilepsy, and these studies have not provided enough evidence to generalize the entire population of the disease.

Study limitations {#sec2-2}
-----------------

This is a clinical trial study on a small number of cases which may lead to imprecise estimation of findings. Furthermore, lack of comparison group pushed us just to describe findings. Furthermore, lack of blindness was considered a limitation in this study.

CONCLUSION {#sec1-5}
==========

According to the results of this study, evidence of the efficacy of memantine in improving cognitive impairment was found in MoCA tests in patients with TLE. However, despite subjective changes in the improvement of cognitive impairment, there was no evidence that donepezil was effective in improving cognitive impairment in MoCA test. At the same time, further studies are recommended in this area.
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